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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a capacitor in which a plurality of inner electrodes are alternately layered so
as to face each other sandwiching dielectric layers and, more particularly, to a multilayer capacitor including a via
electrode for passing current from a terminal electrode to the inner electrodes, and a method for manufacturing the
capacitor.

2. Description of the Related Art

[0002] In a multilayer capacitor, an inner electrode is structured by a first electrode layer and a second electrode layer
sandwiching dielectric layers, and a plurality of via electrodes are provided along the layer stacking direction to pass
current among these electrode layers. See, for example, Patent Documents 1 and 2 below. The multilayer capacitor can
be used as a decoupling capacitor, for example, to reduce the power noise of ICs.

[Patent Document 1] JP-A-2002-359141
[Patent Document 2] JP-A-2003-158030

[0003] For such applications, the capacitor requires a large capacitance and a low inductance , and to achieve this,
the inner electrodes have generally been multilayered and connected with columnar via electrodes formed penetrating
in a direction normal to the planes of dielectric layers inside the capacitor so as to reduce inductance of the capacitor.
On the dielectric layers there are portions where electrodes are formed and portions where electrodes are not formed.
Therefore, when multiple layers of electrodes are formed in the dielectric layer, in the resulting capacitor the part where
electrodes are formed and the part where no electrodes are formed have different thicknesses, thereby forming a step
(electrode step) or rather causing an electrode height difference. To eliminate such an electrode step, the capacitor
generally has on its surface layer a thick dielectric layer portion called a base layer that absorbs the electrode height
difference.
WO 03/021614 A1 discloses a multilayer and cascade capacitor for use in high-frequency applications and other envi-
ronments made of a plurality of dielectric layers and electrode layers. The document also teaches a technical doctrine
for improving capacitor characteristics in a way by incorporating dielectric layers of varied thicknesses into the capacitor.
Document US 5,177,670 discloses a capacitor-carrying semiconductor module which comprises a thin film wiring board
comprising a plurality of organic material layers each carrying a layer of conductive wiring lines thereon, a ceramic circuit
substrate comprising a plurality of ceramic insulating layers each carrying a layer of wiring lines thereon.
Document WO 03/019656 discloses an interconnect module comprising a capacitor structure having several conductive
layers and dielectric layers. Moreover, several conductive paths are formed in the interconnect module which interconnect
a plurality of contact pads to the conductive layers.
In a preferred embodiment said conductive paths are coupled to wires that interconnect a plurality of said contact pads
with a corresponding plurality of said conductive layers.
US 6,370,013 B1 shows a wiring board that incorporates electric elements such as capacitor. The wiring board includes
a dielectric substrate having electric components mounting surface on the surface thereof, an electric element that is
embedded in the dielectric substrate, a first conductive layer and a second conductive layer formed inside of the dielectric
substrate, and via hole conductors that connect the first terminal electrode and the second terminal electrode of the
electric element to the first conductive layer and the second conductive layer.
Another example for an interdigitated capacitor with ball grid array terminations is known from document US 6,496,355
B1. The arrangement generally includes interleaved dielectric and electrode layers in an interdigitated configuration.
Peripheral termination lands are then applied to the sides of the multilayer configuration to form electrical connections
to exposed portions of the electrode layers.

3. Problems to be Solved by the Invention

[0004] With respect to the above-described conventional capacitor, the following problems have been identified.
[0005] With the multilayer capacitor having the via electrode described above, the via electrode passes through the
base layer to establish continuity with the inner electrodes below the base layer. In such structure, there is a portion of
the via electrode which does not contact the inner electrodes, the length of which is the thickness of the base layer.
[0006] In recent years, due to the increased speed of ICs, there is a need for decoupling capacitors having ever lower
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inductance. However, inductance is increased due to the long portion of the via electrode that does not contact the inner
electrodes. The thicker the base layer, the higher the inductance will be, and this makes it difficult to improve the electrical
characteristics of the multilayer capacitor. Especially in the higher frequency range, the influence of added length is
considerable. Although this problem can be mitigated by reducing the thickness of the base layer, the thickness reduction
of the base layer is limited by the electrode step. Thus, thickness reduction of the base layer is not a practical solution.

SUMMARY OF THE INVENTION

[0007] The present invention has been achieved to solve the above-described problems of the prior art, and an object
thereof is to eliminate both the electrode step and reduce inductance of a multilayer capacitor having a plurality of stacked
inner electrodes.
[0008] The above object of the present invention has been achieved by providing a capacitor comprising an electrode
layer section and a dielectric layer section, the electrode layer section comprising a plurality of positive and negative
inner electrode layers facing each other and sandwiching dielectric layers. The dielectric layer section is provided over
the electrode layer section at an upper surface layer side of the capacitor. In the electrode layer section, a plurality of
inner electrodes are layered together so as to face each other sandwiching dielectric layers, and in the dielectric layer
section, plural dielectric layers are overlaid between electrode layers. Then, by using via electrodes formed in a direction
normal to the planes along which the inner electrodes are layered, each via electrode connecting the electrodes of the
same polarity, current is passed among the inner electrodes in the electrode layer section.
[0009] In addition to adopting such a structure, in the capacitor of the present invention, the dielectric layer section is
provided with inner electrodes with an equal internal therebetween facing each other and sandwiching a dielectric layer,
and the space between the inner electrodes in the dielectric layer section is made wider than the space between the
inner electrodes in the electrode layer section. Moreover, the via electrode is structured so as to pass current among
the inner electrodes in the dielectric layer. In other words, the capacitor according to the invention has at least one thicker
dielectric layers (14b) and at least one thinner dielectric layers (14a), each dielectric layer sandwiched by the inner
electrodes, and has columnar via electrodes penetrating the dielectric layers and connecting the inner electrodes of the
same polarity, as shown in Figs.1, 8, 9 and 11. In an aspect of the invention, thicker dielectric layers are located closer
to a top surface of the multilayer capacitor than to a bottom surface thereof.
[0010] Accordingly, in the capacitor of the present invention, the dielectric layer provided at an upper surface layer
side of the capacitor serves as a flat base layer. That is, the dielectric layer has the effect of absorbing the electrode
height difference due to its thickness. Moreover, by establishing continuity between the via electrode and the inner
electrodes, the part of the via electrode that is not connected with inner electrodes can be designed shorter. As a result,
in the capacitor of the present invention, the inductance can be reduced while absorbing the electrode height difference
that is caused when plural inner electrodes are layered.
[0011] The capacitor of the present invention having the above structure can assume various embodiments, and as
an example, the space between the inner electrodes in the dielectric layer section is preferably set to be twice to 20
times (more preferably 3 to 8 times) the space between the inner electrodes in the electrode layer section. Such an
embodiment is considered preferable in view of achieving lower inductance and low electrode height difference. This is
because the dielectric layers in the dielectric layer section need not be unnecessarily thick, that is, the part of the via
electrode that is not connected with inner electrodes need not be unnecessarily long.
[0012] As another embodiment, a terminal connected to the via electrode may be formed on the surface of the dielectric
layer section for each via electrode. Such a structure allows for easy connection of the lead to the via electrode via the
terminal, and easy connection among packaging components. Alternatively, on the surface of the electrode layer section
facing the dielectric layer section, a terminal connected to the via electrode may be formed.
[0013] Preferably, the via electrode comprises a first via electrode and a second via electrode, and is formed so as to
pass from the side of the dielectric layer section through a first electrode layer and a second electrode layer of the inner
electrode in the electrode layer section. The via electrode can be regarded as a penetrating via electrode that passes
through both the conductor layer section and the electrode layer section. Such a structure is considered effective in
terms of inductance reduction due to the mutual cancellation of the magnetic fields of the via electrodes. Moreover, in
a multilayer ceramic capacitor whose via electrodes are virtually all penetrating via electrodes (half or more of all the via
electrodes), such a structure is considered effective to a greater degree.
[0014] Other than an embodiment in which the capacitor alone is provided, the above-described capacitor of the
present invention can include an installed electric device. Possible embodiments include a semiconductor-element-
equipped capacitor in which a semiconductor element is connected by the dielectric layer section to pass current from
the via electrode in the above-described capacitor, a wiring-board-integrated capacitor in which a connection is estab-
lished with a wiring board, on a side of the dielectric layer section, which wiring includes a power line and a ground line,
so as to pass current to the via electrode in the above-described capacitor, a substrate-integral-type capacitor in which
a connection is established with a substrate on which wiring is present including a power line and a ground line on the
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surface side of the electrode layer section that is placed opposite the dielectric layer section to establish continuity with
the via electrode in the above-described capacitor, an embodiment in which a semiconductor and a substrate are provided
on the top and bottom surfaces of the capacitor, respectively, and others.
[0015] Moreover, a first procedure of the present invention adapted for manufacturing the above-described capacitor is
[0016] a method of manufacturing a capacitor including an electrode layer section structured by layering a plurality of
inner electrodes facing each other and sandwiching dielectric layers, a dielectric layer section structured by layering
plural dielectric layers over the electrode layer section, and a via electrode formed in a direction normal to the planes
along which the inner electrodes are layered for establishing continuity among the inner electrodes. Aspects of the
method include:

a step (1) of alternately layering, to form the inner electrodes, an inner electrode formation material for a first electrode
layer and a second electrode layer opposing the first electrode layer with a dielectric material for the dielectric layer
interposed therebetween, and layering two layer bodies for integration into a single unit including: a first layer body
serving as the electrode layer section; and a second layer body serving as the dielectric layer section formed by
layering another inner electrode formation material for a third electrode layer and a fourth electrode layer facing the
third electrode layer and sandwiching dielectric material for the dielectric layer having a thickness wider than the
space between the inner electrodes in the first layer body; and
a step (2) of forming, in the first layer body and the second layer body formed into a single unit, a through hole
passing through all the first electrode layers layered in the first layered body and the third electrode layer in the
second layer body, and a through hole passing through all the second electrode layers in the first layer body and
the fourth electrode layer in the second layer body, and filling each of the through holes with a conductive paste.

[0017] In such case, the step (1) may include

a step (1a) of forming either the first layer body or the second layer body, and
a step (1b) of integrating the first layer body and the second layer body by forming the not-yet-formed layer body
for layering with the previously formed (i.e., already-formed) layer body.

[0018] In the above-described step (1b), to form the not-yet-formed layer body for layering with the already-formed
layer body, the dielectric material for forming the not-yet-formed layer body can be sequentially layered on the already-
formed layer body. Herein, if the not-yet-formed layer body is the second layer body serving as the dielectric layer section,
it is easy to layer plural sheets of thick dielectric material as a result of forming the third electrode layer and the fourth
electrode layer using the inner electrode formation material on the previously-formed layer body (first layer body).
[0019] Further, a second procedure of the present invention adapted for manufacturing the above-described capacitor is
a method of manufacturing a capacitor including an electrode layer section structured by layering a plurality of inner
electrodes facing each other and sandwiching dielectric layers, and a dielectric layer section structured by layering plural
dielectric layers over the electrode layer, and a via electrode formed in a direction normal to the planes along which the
inner electrodes are layered for establishing continuity among the inner electrodes. Aspects of the method include:

a step (1) of forming either a first layer body serving as the electrode layer section or a second layer body serving
as the dielectric layer section; and
a step (2) of integrating the first layer body and the second layer body by forming the not-yet-formed layer body for
layering on the already-formed layer body, wherein
the first layer body is formed by alternately layering an inner electrode formation material for a first electrode layer
and a second electrode layer facing the first electrode layer and sandwiching a dielectric material for the dielectric
layer, and in the resulting layer body, by filling a conductive paste into a first layer body through hole formed to pass
respectively through the first electrode layers and the second electrode layers,
the second layer body is formed by layering another inner electrode formation material for a third electrode layer
and a fourth electrode layer sandwiching dielectric material forming a dielectric layer having a thickness wider than
the space between the inner electrodes in the first layer body, by forming second layer body through holes to pass
respectively through the third electrode layer and through the fourth electrode layer, by overlaying the second layer
through hole passing through the third electrode layer on the first layer through hole passing through the first electrode
layer in the first layer body, and by overlaying the second layer body through hole passing through the fourth electrode
layer on the first layer body through hole passing through the second electrode layer in the first layer body, and by
filling a conductive paste into the second layer body through hole, and
the step (2) includes a step of, to form the not-yet-formed layer body for layering with the already-formed layer body,
sequentially layering the dielectric material for forming the not-yet-formed layer body on the previously-formed layer
body with the not-yet formed layer body through hole filled with the conductive paste.
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[0020] Still further, a third procedure of the present invention adapted for manufacturing the above-described capacitor
is
a method of manufacturing a capacitor including an electrode layer section constructed by layering a plurality of inner
electrodes facing each other and sandwiching dielectric layers, and a dielectric layer section constructed by layering
plural dielectric layers to be laid over the electrode layer section and electrically connecting the inner electrodes using
a via electrode formed in a direction normal to the planes along which the inner electrodes are layered. Aspects of the
method include:

a step (1) of forming a first layer body serving as the electrode layer section and a second layer body serving as
the dielectric layer section; and
a step (2) of integrating the first and second layer bodies,
wherein
in the first layer body formed in the step (1), an inner electrode formation material for a first electrode layer and a
second electrode layer facing the first electrode layer are alternately layered while sandwiching dielectric material
for the dielectric layer, and first layer body through holes are formed to pass respectively through the first electrode
layers and through the second electrode layers in the resulting layer body,
in the second layer body formed in the step (1), another inner electrode formation material for a third electrode layer
and a fourth electrode layer to form the inner electrode is layered sandwiching the dielectric material forming a
dielectric layer having a thickness wider than the space between the inner electrodes in the first layer body, and
second layer body through holes are formed to pass respectively through the third electrode layer and through the
fourth electrode layer in the resulting layer body, the second layer through hole passing through the third electrode
layer is overlaid with the first layer through hole passing through the first electrode layer in the first layer body, and
the second layer body through hole passing through the fourth electrode layer is overlaid with the first layer body
through hole passing through the second electrode layer in the first layer body, and
in the step (2), to integrate the first and second layer bodies, the second layer body through hole passing through
the third electrode layer in the second layer body is overlaid with the first layer body through hole passing through
the first electrode layer in the first layer body, and the second layer through hole passing through the fourth electrode
layer is overlaid with the first layer through hole passing through the second electrode layer in the first layer body.

[0021] In the above-described second and third procedures, to form the second layer body serving as the dielectric
layer section, it is easy to layer plural sheets of thick dielectric material as a result of forming the third electrode layer
and the fourth electrode layer using the inner electrode formation material.
[0022] By carrying out such processes, a capacitor can be manufactured with ease in which the electrode height
difference can be absorbed, and at the same time, the inductance can be reduced by shortening the part of a via electrode
not establishing continuity with inner electrodes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is a vertical cross sectional view of an example arrangement of a multilayer ceramic capacitor 10 of the
present invention.
FIGS. 2(A) and (B) are horizontal sectional views of first and second inner electrode layers 13a and first and second
via electrodes 15a, respectively, formed in a first layer body 11.
FIG. 3 is a diagram showing a process for manufacturing the multilayer ceramic capacitor 10.
FIG. 4 is a diagram illustrating a process of FIG. 3 for manufacturing the first layer body 11.
FIG. 5 is a diagram illustrating a process of FIG. 3 for manufacturing the second layer body 12.
FIG. 6 is a diagram schematically showing a state after completion of sheet layering, and illustrating laser irradiation
for forming through holes 26.
FIG. 7 is a diagram schematically showing one example of a through hole 26 formed straight through the layered
sheets in accordance with an embodiment of the invention.
FIG. 8 is a diagram showing a modified example of the multilayer ceramic capacitor 10.
FIG. 9 is a diagram showing multilayer ceramic capacitor 10 modified to include top-side terminals 16 on one
capacitor surface only.
FIG. 10 is a process diagram showing a modified example of the manufacturing process of the multilayer ceramic
capacitor 10.
FIG. 11 is a diagram showing another modified example of the multilayer ceramic capacitor.
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Description of Reference Numbers

[0024] Reference numbers used to identify various structural features in the appended drawings include the following.

10 ... multilayer ceramic capacitor
10a ... top surface
10b ... bottom surface
11 ... first layer body
12 ... second layer body
13a ... inner electrode
13b ... inner electrode
14a,14b ... ceramic dielectric layer
15a ... via electrode
15b ... via electrode
16 ... top-side terminal
17 ... bottom-side terminal
20a ... window section
20b ... window section
22A ... ceramic green sheet
22B ... ceramic green sheet
24 (24a, 24b) ... inner electrode layer
25 (25a, 25b) ... window section
25A ... window section vertical region
25B ... window section peripheral region
26 ... through hole
27 ... peeling sheet
28 ... cover layer
29 ... cover sheet
32 ... pad
50 ... package
52 ... upper layer
54 ... lower layer
56 ... lead
57 ... bump
58 ... terminal
60 ... wiring board
66 ... lead
67 ... terminal
100 ... sheet layer body
150 ... laser beams

DETAILED DESCRIPTION OF THE INVENTION

[0025] The present invention is described in greater detail below by reference to the drawings.. However, the present
invention should not be construed as being limited thereto.

A. Example:

A-1. Structure of Multilayer Ceramic Capacitor 10:

[0026] FIG. 1 is an illustration diagram showing, by a vertical cross sectional view, a multilayer ceramic condenser 10
of the present invention. In the exemplary arrangement shown in FIG. 1, an IC chip 30 and a package 50 are connected
to each other via the multilayer ceramic condenser 10.
[0027] The IC chip 30 is a chip formed on a silicon substrate (wafer) including a plurality of circuit elements including
transistors, resistors, and the like. The circuit elements are connected to one another through a plurality of aluminum
wiring configurations. The aluminum wiring configurations thus connected to the circuit elements extend to the lower
surface of the IC chip 30, and are connected to a bump-shaped pad 32. The pads 32 are arranged in a lattice on the
lower surface of the IC chip 30 corresponding to the extended portions of the aluminum wiring configurations.
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[0028] The package 50 carries the IC chip 30 with the multilayer ceramic capacitor 10 interposed therebetween. As
an insulation layer, a lower layer 54 is provided for placement of the multilayer ceramic capacitor 10. In the present
example, the lower layer 54 is formed from an epoxy resin. It is also possible to form the lower layer 54 using other
insulation materials (e.g., resin materials in addition to epoxy resin, or ceramic). In addition to lower layer 54, the IC chip
30 may have an upper layer 52 that is provided as an insulation layer to cover the IC chip 30 on the lower layer 54
together with the multilayer ceramic capacitor 10 (refer to the chain double-dashed lines in FIG. 1). Using such structure,
the IC chip 30 may be encapsulated in the insulation layer, thereby effectively protecting the IC chip 30 from the external
environment.
[0029] The lower layer 54 is formed by layering rectangular-shaped plate bodies made of epoxy resin. A lead 56 made
of a copper-plated layer or a copper foil is used to establish continuity among the lower layers 54. The lead 56 is provided
with a bump 57 exposed at the upper plane of the lower layer 54 (plane locating at the upper side of FIG. 1), and a
terminal 58 exposed at the lower plane of the lower layer 54 (plane locating at the lower side of FIG. 1). The bumps 57
are terminals connected to the multilayer ceramic condenser 10 described below, and are arranged in a lattice on the
upper plane of the lower layer 54. A solder connection is established from the terminal 58 to the wiring configurations
including a power line or a ground line. In FIG. 1, the lead 56, the bump 57, and the terminal 58 all electrically connected
as a power line are solidly shaded in black, and the lead 56 serving as a ground line is hatched. Leads for use as signal
lines are not shown.
[0030] The multilayer ceramic capacitor 10 is separated into an upper part and a lower part by the chain double-dashed
lines shown in the drawing, and the lower part is denoted as a first layer body 11, and the upper part is denoted as a
second layer body 12. The chain double-dashed lines in the drawing are not rendered at positions reflecting the thickness
of the first layer body 11 and the second layer body 12. Rather, these lines are provided to separate, for the sake of
convenience, the multilayer ceramic capacitor 10 into the above-described first layer body 11 and second layer body 12.
[0031] The first layer body 11 is located at the lower side of the capacitor shown in the drawing (bottom surface side
of the condenser), and has a structure in which inner electrodes 13a are layered, a ceramic layer 14 is provided between
the electrodes to serve as a dielectric body, and the inner electrodes 13a are layered alternately facing each other and
sandwiching the ceramic layer 14 (such structure is referred to below as a multilayer structure). Thus, the first layer body
11 serves as an electrode layer section, and the inner electrodes 13a facing each other serve as a first electrode layer
and a second electrode layer. Moreover, the second layer body 12 is located at the upper side of the capacitor (top side
of the capacitor), and has a multilayer structure in which other inner electrodes 13b are layered alternately to face other
and sandwich ceramic layers 14 . Further, the ceramic layer 14 is also interposed between the inner electrodes 13a at
the top layer of the first layer body 11 and the inner electrodes 13b at the bottom layer of the second layer body 12.
[0032] The inner electrodes 13a in the first layer body 11 are formed in predetermined repeated patterns, to include
the solidly-shaded first electrode layers and the hatched second electrode layers alternately arranged so as to oppose
one another. Electrical continuity of inner electrodes 13a with first and second via electrodes 15a is established for each
of the first and second electrode layers, respectively, and the via electrodes 15a are connected to power supplies,
circuits, or other external components through bottom-side terminals 17.
[0033] The inner electrodes 13b in the second layer body 12 are also formed in other predetermined repeated patterns
(second repeated patterns) to include the solidly-shaded first electrode layers and the hatched second electrode layers
alternately arranged so as to oppose one another. Electrical continuity of inner electrodes 13b with first and second via
electrodes 15b is established for each of the first and second electrode layers, respectively, and the via electrodes 15b
are connected to power supplies, circuits, or other external components through top-side terminals 16.
[0034] The via electrodes 15a and 15b of the first layer body 11 and the second layer body 12 are placed in a row,
and are formed toward a bottom surface 10b from a top surface 10a of the multilayer ceramic condenser 10.
[0035] As shown in the drawing, the ceramic layer 14 interposed between the electrode layers in the first layer body
11 differs from that in the second layer body 12. In the second layer body 12, the thickness of the ceramic layer 14 is
set to 10 to 100 mm, which is about twice to 20 times the thickness (about 5 mm) of the ceramic layer 14 in the first layer
body 11. Thus, the second layer body 12 overlays the first layer body 11 (electrode layer section) on the top surface
side of the capacitor, the ceramic layer 14 of the second layer body 12 is thicker than that of the first layer body 11, and
the space between the inner electrodes in the second layer body 12 is greater than the space between the inner electrodes
in the first layer body 11. Thus, the second layer body 12 serves as the dielectric layer section of this embodiment, and
the inner electrodes 13b serve as the third electrode and fourth electrode layers in this embodiment. Further, as to the
second layer body 12, the electrode layers are less in number compared with the first layer body 11, and the entire
thickness of the second layer body 12 is in the neighborhood of about 5 to 20% of the entire thickness of the multilayer
ceramic capacitor 10. For example, in the present embodiment, the multilayer ceramic capacitor 10 has a thickness of
1 mm, and the second layer body 12 has a thickness of about 125 mm. Then, the second layer body 12 is structured to
be 5-layer body, i.e., 4-layered inner electrodes 13b including a ceramic layer 14 having a thickness of 25 mm interposed
between the inner electrodes 13b. If this case, the thickness of the first layer body 11 is equal to the remaining thickness
of the second layer body 12. Even if the multilayer ceramic capacitor 10 is made thinner, the first layer body 11 preferably
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has a thickness equal to or thicker than 400 mm in view of providing increased capacity.
[0036] The inner electrodes 13a and 13b, and the via electrodes 15a and 15b will next be described. Herein, the inner
electrodes 13a and the inner electrodes 13b may be arranged in the same or different patterns. Considering that the via
electrodes 15a and 15b are both formed with the same pitch, and in the case where the inner electrodes share the same
pattern, the first layer body 11 is exemplified below. FIG. 2 is a diagram illustrating how the inner electrode 13a and the
via electrode 15a are formed in the first layer body 11.
[0037] As shown in FIG. 2(A), the first inner electrode 13a is connected to the solidly-shaded first via electrode 15a
passing therethrough, and is electrically insulated from the hatched second via electrode 15a by a window section 20a
disposed around the part through which the hatched via electrode traverses. The solidly-shaded first via electrode 15a
and the hatched second via electrode 15a are formed repeatedly with a predetermined pitch P1.
[0038] Moreover, as shown in FIG. 2(B), the second inner electrode 13a shown in the drawing is penetrated by the
second hatched via electrode 15a so that an electrical connection is established with the second via electrode 15a, and
electrically insulated from the blackened first via electrode 15a by a window section 20b disposed around the part through
which the blackened first via electrode traverses.
[0039] In the regions of the window sections 20a and 20b, the inner electrodes do not face each other. Rather, the
layered inner electrodes 13a are overlaid so as to face each other in areas other than the window sections 20a and 20b.
[0040] In the second layer body 12, if it shares the same pattern as the first layer body 11, similarly to the above, the
ceramic layer 14 set together with the inner electrodes and via electrode has a different thickness than in the first layer
body 11. The inner electrode pattern, the via electrode pitch, and the like are the same as those of the first layer body
11. Cases where the second layer body 12 has a pattern different from that of the first layer body 11, include the case
where the window sections 20a and 20b shown in FIG. 2 are both made larger. In the second layer body 12 having the
greater space between the inner electrodes, reducing the size of the window sections 20a and 20b as such does not
contribute much to increased capacitance. Thus, increasing the size of the window sections is considered effective in
preventing contact between the inner electrodes and the via electrodes.
[0041] The multilayer ceramic capacitor 10 of the present example is provided with inner electrodes 13a and inner
electrodes 13b in the dielectric body, and those inner electrodes which face one another function as a capacitor. That
is, through an electrical connection established between the first and second inner electrodes 13a and the first and
second via electrodes 15a, respectively, and through an electrical connection established between the first and second
inner electrodes 13b and the first and second via electrodes 15b, respectively, the opposing first and second electrode
layers thus connected function as a multilayer capacitor. The above structure of the multilayer ceramic capacitor 10
provides a large capacitance in a small-sized package.

A-2. Process of Manufacturing Multilayer Ceramic Capacitor 10

[0042] The multilayer ceramic capacitor 10 of the above structure can be manufactured by the following method. FIG.
3 is a diagram showing a process for manufacturing the multilayer ceramic capacitor 10, FIG. 4 is a diagram showing
how the process of FIG. 3 is executed for the first layer body 11, and FIG. 5 is a diagram showing how the process of
FIG. 3 is executed for the second layer body 12. The multilayer ceramic capacitor 10 is manufactured by carrying out
the processes of steps S 100 to S 180 of FIG. 3. The details of these processes will next be described, in order of steps.

(2)-1 Sheet Formation on Carrier Film (step S100)

[0043] First, a long-length carrier film such as a PET (polyethylene terephthalate) film is evenly coated with a thin
ceramic slurry composed of barium titanate (BaTiO3) or other materials, and the resulting film is then dried. As a result,
the carrier film is formed with a ceramic green sheet 22A thereon. After baking, this ceramic green sheet 22A becomes
the ceramic layer 14 serving as a dielectric layer for the first layer body 11, and serves as the dielectric material in this
embodiment.
[0044] As to the second layer body 12, while applying the same technique, a ceramic green sheet 22B is formed on
another carrier film on a production line different from that used for fabricating the first layer body 11. As shown in FIGS.
4 and 5, the ceramic green sheet 22A of the first layer body 11 and the ceramic green sheet 22B of the second layer
body 12 have different thicknesses, the thickness of the ceramic green sheet 22B being five times that of the ceramic
green sheet 22A. After baking, this ceramic green sheet 22B becomes the ceramic layer 14 serving as a dielectric layer
in the second layer body 12, and serves as the dielectric material in this embodiment.

(2)-2 Electrode Layer Formation on Sheet (step S110)

[0045] Next, to the dried ceramic green sheets 22A and 22B, an Ag-Pd electrode pattern is printed by screen printing
or other technique. As a result, on the surfaces of the ceramic green sheets 22A and 22B are formed respective inner
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electrode layers 24 (24a and 24b), at the parts for electrodes in the printing pattern (refer to FIGS. 4 and 5). Moreover,
the ceramic green sheets 22A and 22B are provided with, on their respective surfaces, window sections 25 (25a and
25b) where electrodes are not printed. In this example, the inner electrode layer 24 has a thickness of 2 to 3 mm, the
ceramic green sheet 22A has a thickness of 6 mm, and the ceramic green sheet 22B has a thickness of 30 mm. The
thus formed inner electrode layers 24 (24a and 24b) become, after baking, the inner electrodes 13a and 13b in the first
layer body 11 and the second layer body 12. Thus, the electrode pattern which has been printed (Ag-Pd electrode pattern
of) becomes the inner electrode formation material in this embodiment. Moreover, the ceramic green sheets 22A and
22B are formed with the same electrode patterns 24a and 24b on their respective surfaces. Alternatively, the electrode
patterns to be formed on the ceramic green sheets 22A and 22B are not necessarily the same, by changing the size of
the window section, for example, as described above.

(2)-3 Cutting out portions of Multilayer Ceramic Sheet, and Peeling off Carrier Film (steps S120 and S130)

[0046] Next, while moving the long-length carrier film on which are formed the above-described ceramic green sheets
22A and 22B, the ceramic green sheets 22A and 22B are cut out in a given shape together with the inner electrode layer
24 on the surface of the ceramic green sheet, for example. The carrier film is peeled off from the thus cut-out ceramic
green sheets 22A and 22B, for example, by winding up the carrier film. To cut out the ceramic green sheets 22A and
22B, two types of the ceramic green sheets 22A and 22B varying in layout of the inner electrode layers 24 and the
window sections 25 are cut out, as shown in FIGS. 4 and 5. FIG. 4(A) and FIG. 5(A) correspond to the cross sectional
view of FIG. 2(A), and FIG. 4(B) and FIG. 5(B) correspond to the cross sectional view of FIG. 2(B).

(2)-4 Layering of Ceramic Sheet (Step S140)

[0047] FIG. 6 is a diagram schematically showing the state once the sheet layering is completed, and how laser
irradiation is carried out in steps as described below. Next, a predetermined number of ceramic green sheets 22A and
22B formed as above are layered. At the time of layering, a cover sheet 29 is first laid. As shown in FIG. 6, this cover
sheet 29 includes a cover layer 28 that is formed by thickly coating a ceramic slurry on a peeling sheet 27 made of PET
(polyethylene terephthalate), and then drying. This cover layer 28 is set to have almost the same thickness as the ceramic
green sheet 22B.
[0048] Thereafter, on the cover layer 28 of thus laid cover sheet 29, a predetermined number of the two types of
ceramic green sheets 22A shown in FIGS. 4(A) and (B) are layered alternately as shown in FIG. 6. At the time of layering,
as shown in the drawings, the inner electrode 24 of the ceramic green sheet 22A at the bottom (at the top in the drawing)
is placed so as to contact the cover layer 28, and then, the inner electrode 24 of the next ceramic green sheet 22A is
layered over the already-layered ceramic green sheet 22A.
[0049] After the ceramic green sheets 22A are layered, a predetermined number of ceramic green sheets 22B are
layered on the already-layered ceramic green sheets 22A (five are shown in the drawing). At the time of layering, over
the already-layered ceramic green sheets 22A are laid ceramic green sheet 22B so that its inner electrodes 24 contact
a ceramic green sheet 22A, and thereafter, the ceramic green sheets 22B are layered in the same manner. By layering
a predetermined number of the ceramic green sheets 22B, a ceramic layer body 100 is completed.
[0050] To form such a sheet layer body 100 in which the first layer body 11 and the second layer body 12 are layered
as described above, the first layer body 11 is first formed by layering, and then the second layer body 12 is formed by
sequentially layering the ceramic green sheets 22B. As an alternative method, the following will suffice: the first layer
body 11 and the second layer body 12 are both formed in advance by layering the corresponding ceramic green sheets,
and the resulting layer bodies are put together. In another possible method, in reverse order, the second layer body 12
may first be formed by layering, and the ceramic green sheet 22A may be layered thereon so that the first layer body
11 is formed on the second layer body 12.
[0051] The entire thickness da of the sheet layer body 100 including the cover sheet 29 determines the thickness of
the multilayer ceramic capacitor 10 in its finished form. The thickness da is defined by the thicknesses d0 and d1 of the
ceramic green sheets 22A and 22B, respectively (refer to FIGS. 4 and 5), their number of layers in total, and the thickness
of the cover layer 28, which are each determined depending on the desired specifications and size of the multilayer
ceramic capacitor 10. In the present embodiment, assuming that a capacitor structure after baking has a thickness of 1
mm, the entire thickness da of the ceramic layer body is set to be 1.2 mm. Because the above-described ceramic green
sheets 22A and 22B each serves as the ceramic layers 14 for the first layer body 11 and the second layer body 12 after
baking, the thicknesses d0 and d1 of these ceramic green sheets determine the space between the inner electrodes
13a and the space between the inner electrodes 13b.
[0052] After layering is completed, due to the nature of the green sheets, the upper green sheets sag at the upper
part of the window sections 25 (25a and 25b), and thus partially cover the window sections. Moreover, the edges of the
ceramic green sheets 22A and 22B all sag. If this is the case, the ceramic green sheet 22A sags and noticeably covers
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the window section, because it is thinner.
[0053] As shown in FIG. 6, where the window sections 25 are aligned vertically (window section vertical region 25A),
every other layer is a space, not an inner electrode layer 24. On the other hand, in a region around the window section
25 (window section peripheral region 25B), the inner electrode layers 24 of every green sheet vertically face each other,
thereby causing no sagging of the green sheets. Accordingly, the window section peripheral regions 25B bulge slightly
from the window section vertical region 25A.

(2)-5 Formation of Through Hole by Laser Radiation (Step S150)

[0054] Next, using a laser processor, a through hole 26 for filling the conductive material therein is formed in the above-
described sheet layer body 100 in the following manner. In this embodiment, the conductive material (conductive paste)
filled in through hole 26 becomes the via electrodes 15a and 15b of FIG. 1 after the product is completed.
[0055] As shown in FIG. 6, in the above-described sheet layer body 100, the window sections 25 provided respectively
in the ceramic green sheets 22A and 22B are arranged in every other layer vertically, that is, in the direction normal to
the planes along which the sheets are layered. The layer processor applies laser beams 150 along the axis line (alternate
long and short dashed lines in FIG. 6) connecting the center parts of the vertically-placed window sections 25. As a
result, the ceramic green sheets 22A and 22B, the inner electrode layer 24, and the cover sheet 29 positioned on the
axis line are all melted by heat generated through laser irradiation, and around the axis line, the through hole 26 is
formed to pass through the layer body in the vertical direction.
[0056] FIG. 7 is an illustration diagram schematically showing the through hole 26 formed in a straight configuration.
As shown in FIG. 7, the through hole 26 is so formed as to have a hole diameter smaller than that of the window sections
25. In this manner, current does not pass between the inner electrode layer 24 around the window sections 25 and the
via electrodes 15a and 15b formed in the through hole 26 upon filling. In this embodiment, the hole diameter of the
through hole 26 is set to 120 mm so that the resulting through hole has a diameter of 100 mm after baking, and the
window section 25 has a diameter of 350 mm. The diameters are not restricted to these values, and the through hole
26 may be set to be from 60 to 150 mm. If this is the case, to determine the hole diameter of the through hole, the viscosity
and other characteristics of the later described conductive material (filling material) used for filling the through hole 26
may be considered. Moreover, in determining the diameter of the window section 25, the pitch or other characteristics
of the window section 25 may be considered.
[0057] The sheet layer body 100 shown in FIG. 6 has a square shape viewed from the above, and the window sections
25 therein are arranged in a matrix. Accordingly, not only are the eight portions shown in FIG. 7 irradiated with the laser
beams 150, but also similarly the matrix of window sections 25, from the top surface of the square-shaped sheet layer
body. Accordingly, a plurality of through holes 26 arranged in a matrix is formed in the sheet layer body 100.
[0058] In the present embodiment, the technique used for forming the through holes 26 at a plurality of different
positions of the sheet layer body 100 is called cycle processing. As shown in FIG. 6, cycle processing is a technique of
gradual through hole formation by repeatedly executing a process CY exposing the through hole formation positions to
the laser beam 150 to gradually deepen the hole.
[0059] As shown in the drawing, in this example, the cover sheet 29 is positioned to be on the side on which the laser
beams 150 are irradiated. With such a structure, favorably, substances melted by irradiation of the laser beams 150
(e.g., organic components of the electrodes or green sheets) do not become attached to the surface of the ceramic
green sheet 22A.
[0060] In the above-described processes before step S150, the process order may be changed. For example, the
carrier film peeling of step S130 and the sheet layering of step S140 may be carried out in reverse order, or the sheet
cutting-out of step S120 may be carried out prior to the electrode layer formation of step S110. Note here that as well,
step S120 may be carried out before step S110, and also step S140 may be carried out before step S130.

(2)-6 Conductive Material Filling of Through Hole (step S160)

[0061] Next, the through holes 26 of the sheet layer body 100 are filled with a conductive material. For filling, a filling
container (not shown) is set on the sheet layer body 100, and inside the filling container, the conductive material is
pressurized and injected in the through hole 26. The conductive material injected by pressurization is filled in the through
hole 26, and is cured after passing through the inside of the through hole 26 and reaching the end surface of the inner
electrode layer 24. The conductive material thus cured functions as the above-described via electrodes 15a and 15b
(refer to FIG. 1).

(2)-7 Main Pressure Bonding Process (step S 170)

[0062] Next, a process is executed to pressure bond the layers of the sheet layer body 100 in which the conductive
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material has been filled. In this pressure bonding process, the sheet layer body 100 is set in a pressurization container
(not shown), and is pressed at high-temperature and high-pressure. This exerts a large force on the window section
peripheral region 25B where the inner electrode layers 24 bulge at the surface of the sheet layer body 100. In such
manner, the ceramic green sheets 22A and 22B are both bonded firmly.

(2)-8 Formation, Grooving, Degreasing, Baking, and Breaking of Surface Electrode (step S180)

[0063] Next, the sheet layer body 100 is extracted from the pressurization container and provided with surface elec-
trodes (top-side terminals 16 and bottom-side terminals 17), for example, by screen printing. The inter-terminal pitch of
the top-side terminals 16 is approximately the same as the pitch of the via electrodes. The terminals are formed at
locations (corresponding to the upper end of the above-described via electrodes 15b) at which the conductive paste is
exposed from the upper surface of the layer body as a result of the above integration of layers. On the other hand, the
bottom-side terminals 17 are formed at the portions (portion corresponding to the upper end of the above-described via
electrode 15a) at which the conductive paste is exposed from the upper and lower surfaces of the layer body as a result
of integration (top and bottom surfaces of the condenser). The size and inter-terminal pitch are determined in consideration
of the shrinkage of the conductive paste after the baking during such terminal formation which will be described below.
In this case, the bottom-side terminal 17 is formed at a pitch suited to the pitch of the package 50 (bump 57 specifically)
that is the connection object. In the present example, the bottom-side terminal 17 is formed at the same pitch as the
top-side terminal 16, but depending on the positions formed in the package, a different pitch is possible.
[0064] Thereafter, the sheet layer body 100 is grooved in accordance with the size of the multilayer ceramic capacitor
10 in use, and then the thus grooved layer body is degreased before baking. After baking, the multilayer ceramic capacitor
10 as shown in FIG. 1 is formed. Herein, by braking the thus baked sheet layer body 100 along the groove (not shown)
made in the grooving process, the resulting multilayer ceramic capacitor 10 will be reduced in size to a greater degree.

A-3. Action and Effects

[0065] As described in the foregoing, in the multilayer ceramic capacitor 10 of this embodiment, as shown in FIG. 1,
not only in the first layer body 11 occupying most of the multilayer ceramic capacitor 10 but also in the second layer
body 12 having a ceramic layer 14 thicker than the ceramic layer 14 of the first layer body 11, the inner electrodes 13
a and 13b face each other and sandwich the ceramic layer 14. Between these inner electrodes, electrical continuity is
established by the via electrodes 15a and 15b. Moreover, in this multilayer ceramic capacitor 10, in the second layer
body an inner electrode 13b is provided on every ceramic layer 14, and all first and second inner electrodes 13b are
connected by first and second via electrodes 15b, respectively.
[0066] Accordingly, compensation for the electrode height difference which in a conventional capacitor is achieved by
changing the base layer can now be achieved with the upper surface layer of the second layer body 12, that is, with the
dielectric layer (ceramic layer 14) disposed toward the upper surface of the capacitor. This is done by increasing the
thickness of the ceramic layer 14 in the second layer body 12. At the same time, the portion of the via electrode 15b
which is not connected with an inner electrode 13b can be shortened. Thus, according to the multilayer ceramic capacitor
10 of this embodiment, the inductance can be reduced while compensating for the electric height difference caused by
layering plural inner electrodes.
[0067] Moreover, with the multilayer ceramic capacitor 10, the via electrodes 15a and 15b linearly extend continuously
from the top surface 10a to the bottom surface 10b of the capacitor. Accordingly, the via electrode 15a and the via
electrode 15b can serve as wires passing through the top and bottom surfaces of the multilayer ceramic capacitor 10.
Thus, the via electrode that has been conventionally used only to electrically connect the inner electrode layers can
newly serve as wires passing through the top and bottom surfaces of the capacitor. Therefore, according to the multilayer
ceramic capacitor 10, as shown in FIG. 1, an electric device (e.g., IC chip 30 and package 50) can be connected to the
top and bottom surfaces of the capacitor, allowing variation in installation. In such case, the pitch of the top-side terminal
16 (pitch of the via electrode 15a) on the top surface 10a can be matched to the terminal pitch of the IC chip 30, and
the bottom-side terminal 17 (the integral multiple interval of the via electrode 15b pitch) on the bottom surface 10b can
be matched to the bump pitch of the package 50. Accordingly, this can improve the flexibility of device connection to the
top and bottom surfaces of the capacitor.
[0068] Moreover, on the top and bottom surfaces of the capacitor, the top-side terminals 16 and the bottom-side
terminals 17 are formed for every via electrode and serve as the terminals for the via electrodes 15a and 15b. Such a
structure simplifies lead connection to the via electrode through the terminal, and connection to other components. More
specifically, the bumps 57 of the package 50 can be connected to the bottom-side terminals 17 of the multilayer ceramic
condenser 10 with ease and reliability. This is also true of the pad 32 of the IC chip 30.



EP 1 538 640 B1

12

5

10

15

20

25

30

35

40

45

50

55

B. Modified Example:

[0069] In the above example, the multilayer ceramic capacitor 10 is interposed between the package 50 and the IC
chip 30. Alternatively, the multilayer ceramic capacitor 10 may be interposed between other electric devices. FIG. 8 is
a diagram showing a modified Example 1 of the multilayer ceramic capacitor 10.
[0070] In the modified example shown in FIG. 8, the package 50 to which the IC chip 30 is attached is connected with
a wiring board 60, e.g., a motherboard, via the multilayer ceramic condenser 10. The IC chip 30 and the package 50
are the same as those in the above-described example.
[0071] The wiring board 60 is a multilayer substrate made of epoxy resin onto which wiring configurations and com-
ponents are packaged for control purposes. Examples of wiring boards 60 are printed substrates including a motherboard.
Among the layers of the wiring board 60, a lead 66 formed by a copper-plated layer or a copper foil is used to pass
current. The lead 66 is provided with a terminal 67 exposed to the upper surface (surface on the upper side of FIG. 8)
of the wiring board 60. This terminal 67 is soldered for connection to the bottom-side terminal 17 of the multilayer ceramic
condenser 10. Here, in FIG. 8, the lead 66 and the terminal 67 connected to the power line are solidly blackened, and
the lead 66 and the terminal 67 connected to the ground line are hatched, and leads serving as signal lines are omitted.
[0072] In an alternative structure, the multilayer ceramic capacitor of the above example or a modified example may
be previously provided with an IC chip, package, or wiring board. If this is the case, examples are: an IC-chip-attached
capacitor in which an IC chip is connected to via electrodes of the multilayer ceramic capacitor, a capacitor-installed
package in which a package is connected to terminals of the via electrodes of the multilayer ceramic capacitor, a capacitor-
installed wiring board in which terminals provided for via electrodes of the multilayer ceramic capacitor are connected
to the wiring board, and a structure derived by connecting an IC chip and a package with the multilayer ceramic capacitor
interposed therebetween.
[0073] The present invention is not restricted to the above examples, and it is understood that numerous other mod-
ifications and variations can be envisioned without departing from the scope of the invention. For example, in the above
examples, the top-side terminals 16 and the bottom-side terminals 17 are provided respectively on the top and bottom
surfaces of the capacitor. Alternatively, as shown in FIG. 9, terminals (e.g., top-side terminal 16) may be provided only
on one surface of the capacitor. In the case where only one capacitor surface is provided with a terminal, the via electrode
need not pass through the capacitor, and the via electrode need only reach the inner electrode at the bottom.
[0074] Described next is a manufacturing method (modified example) different from the above-described examples.
In the above examples, the first layer body 11 and the second layer body 12 are formed through sequential layering.
On the other hand, in this modified example, the first layer body 11 and the second layer body 12 are previously formed,
and then put together to form the multilayer ceramic capacitor 10. Such characteristics will be described below. FIG. 10
is a process diagram showing a modified example of the manufacturing process of the multilayer ceramic capacitor 10.
[0075] In the manufacturing method of this modified example, the first layer body 11 and the second layer body 12
separated by the chain double-dashed lines of FIG. 1 are individually manufactured as shown in FIG. 10 (step S200),
and the following procedure is carried out for each of the layer bodies. First, the first layer body 11 is described.
[0076] To form the first layer body 11, after completing process steps S 100 to 160 described by reference to FIG. 3,
the first layer body 11 in which the inner electrodes 13a is layered while sandwiching the ceramic layer 14 is formed.
Thereafter, a through hole is formed by laser irradiation, and then the resulting through hole is filled with a conductive
material. On the other hand, at the same time as formation of the first layer body 11, the second layer body 12 is also
formed by carrying out the processes of steps S100 to 160 described previously in reference to FIG. 3, i.e., the second
layer body 12 is formed by layering the inner electrode 13a while sandwiching the ceramic layer 14, a through hole is
formed by laser irradiation, and then the resulting through hole is filled with a conductive material. In this case, in the
first layer body 11 and the second layer body 12 through holes of the same pitch are formed.
[0077] After the first layer body 11 and the second layer body 12 are formed, they are put together (step S210). The
layer bodies are put together so that the conductive paste filled in the through holes of the first layer body 11 passing
through the layer body is bonded to the conductive paste filled in the through holes of the second layer body 12.
[0078] Next, the layer body resulting from bonding is subjected to the complete pressure bonding process by a high-
temperature, high-pressure press (step S170) described above in reference to FIG. 3. Thereafter, the top-side terminals
16 and the bottom-side terminals 17 provided on the top and bottom surfaces of the capacitor are subjected to formation,
grooving, degreasing, baking, and breaking (step S180), and thus the multilayer ceramic condenser 10 as shown in FIG.
1 is completed.
[0079] In such a manufacturing method, the ceramic layer 14 in the second layer body 12 may be varied in thickness,
or second layer bodies 12 of various thicknesses may be prepared for exchange there among depending on the intended
application of the multilayer ceramic capacitor 10. For example, if the capacitor is required to have strength while
maintaining low-inductance to a certain degree, a second layer body 12 having a thicker ceramic layer 14 of about 30
mm may be used.
[0080] The manufacturing method of the above modified examples may be modified to a greater degree as follows.
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In the above modified examples, the first layer body 11 and the second layer body 12 through holes all may already be
filled with the conductive material. This is not required, and the layer bodies may put together with the through holes
remaining unfilled. As a possible modification, in the state where the through hole has just been formed, the first layer
body 11 and the second layer body 12 may be layered together and then the conductive material may be filled therein.
[0081] Moreover, also in the case of putting the second layer body 12 on the first layer body 11 with their through
holes already filled with the conductive material, the following modification is possible. In each of the ceramic green
sheets 22B shown in FIG. 5 a through hole is formed for filling the conductive material. Thereafter, the ceramic green
sheets 22B thus filled with the conductive material whose though holes are already filled with the conductive material
are successively layered on the first layer body 11 to form the second layer body 11. Similarly, the second layer body
12 may be formed first, and on this may be sequentially overlaid ceramic green sheets 22A filled with the conductive
material to form the first layer body 11.
[0082] As described in the foregoing, if the first layer body 11 and the second layer body 12 are layered together after
formation of their respective through holes is completed, or further after filling of the conductive material, the following
advantage can be derived.
[0083] For example, the second layer body 12 may be overlaid on the first layer body 11 if it is provided with via
electrodes 15b at a pitch which is an integral multiple of the via electrodes of the first layer body 11 (e.g., twice). That
is, it is easy to vary the pitch or positions of the terminals of the via electrode (top-side terminal 16 and the bottom-side
terminal 17) on the top and bottom surfaces of the condenser. C. Modified Example 2:
[0084] Moreover, the following modification is also possible. FIG. 11 is a diagram showing another modified example
2 of the multilayer ceramic capacitor. In the modified example shown in FIG. 11, the IC chip 30 and the package 50 are
the same as in the above-described examples.
[0085] As shown in the drawing, in this modified example, the layer body is provided with a second layer body 12N
by the side of the top surface 10a of a multilayer ceramic capacitor 110 (surface layer side of the condenser) and then
with first layer body 11. In this case, the first layer body 11 is the same as the first layer body 11 in the above-described
examples, and serves as the electrode layer section in this embodiment. The second layer body 12N serves as the
dielectric layer section in this embodiment. The second layer body 12N is composed of a thick portion 121 and a
conductive layer section 122, and the conductor layer section includes a capacitor structure portion 123. In the multilayer
ceramic capacitor 110, except for the first layer body 11 and the second layer body 12N, the structure is the same as
the multilayer ceramic capacitor 10 of the above-described examples.
[0086] In this modified example, the multilayer ceramic capacitor 110 has a thickness of about 0.5 mm. The first layer
body 11 (electrode layer section) has a thickness of about 350 mm. The second layer body 12N (dielectric layer section)
has a thickness of about 140 mm. The thick portion 121 has a thickness of about 125 mm. The conductor layer section
122 has a thickness of about 15 mm. One capacitor structure portion 123 has a thickness of about 10 mm. The conductor
layer section 122 has ceramic layers 14 of about 5 mm in thickness and inner electrodes 13b of about 2 mm in thickness,
two of each. The thick portion 121 has five ceramic layers 14 so that it is 25 mm in thickness. The first layer body 11
(electrode layer section) has ceramic layers 14 of about 5 mm in thickness and inner electrodes 13a of about 2 mm in
thickness, fifty of each.
[0087] Also in this modified example, effects similar to those derived by the multilayer ceramic capacitor 10 of FIG. 1
are achieved.

D. Comparison of Inductance Value Between Example (Modified Example) and Comparison Example

Example 1

[0088] The multilayer ceramic capacitor of the example (FIG. 1) is formed to have outer dimensions of 5.2 mm x 5.2
mm in a direction perpendicular to the layer direction. The inner electrodes 13a and 13b(13) have outer dimensions of
4.6 mm x 4.6 mm, and 196 via electrodes are formed in total (14 via electrodes in the longitudinal direction x 14 via
electrodes in the transverse direction). The via electrodes 15a and 15b (15) comprise first and second via electrodes
alternating with each other at the same pitch (330 mm interval). The first via electrode 15 (15a1 as hatched in the drawing)
passes through the electrode layer section, establishes continuity with the first electrode layers 13a and 13b (13) (13a1
as hatched in the drawing), and is insulated from the second electrode layers 13 (13a2 as solidly blackened in the
drawing). The second via electrode 15 (15a2 as solidly blackened in the drawing) passes through the electrode layer
section, establishes continuity with the second electrode layer (solidly blackened in the drawing), and is insulated from
the first electrode layers. The electrode layer section (111) is obtained by alternately layering twenty-six layers of the
first electrode layer 13a serving as an inner electrode and twenty-five layers of the second electrode layer 13a serving
as an inner electrode while sandwiching ceramic layers 14 having a thickness of about 5 mm therebetween. Accordingly,
the electrode layer section (111) includes fifty-one layers of the ceramic layer 14 sandwiched by the inner electrodes,
and has a thickness of about 350 mm. The dielectric layer section (112) is obtained by alternately layering two layers
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each of the first electrode layer 13b serving as an inner electrode and the second electrode layer 13b serving as inner
electrodes, and sandwiching ceramic layers 14 having thickness of about 10 mm therebetween. Accordingly, the dielectric
layer section (112) includes five ceramic layers 14 sandwiched between the inner electrodes, and has a thickness of 58
mm.

Example 2

[0089] In the multilayer ceramic condenser of Example 1, the dielectric layer section (112) is derived by alternately
layering layers of the first electrode layer 13b serving as an inner electrode, and layers of the second electrode layer
13b serving as inner electrodes, two layers each, sandwiching ceramic layers 14 having a thickness of about 20 mm, to
prepare Example 2. Moreover, the space between the inner electrode closest to the condenser surface and the condenser
surface is set to be 10 mm. Accordingly, the dielectric layer section (11) includes five of the ceramic layers 14 to be
sandwiched between the inner electrodes, and has a thickness of 98 mm.

Example 3

[0090] The multilayer ceramic condenser of modified Example 2 (FIG. 11) was formed to have outer dimensions of
5.2 mm x 5.2 mm in a direction perpendicular to the layer direction to prepare Example 3. The inner electrodes 13a and
13b (13) have outer dimensions of 4.6 mm x 4.6 mm, and 196 via electrodes were formed in total (14 via electrodes in
the longitudinal direction x 14 via electrodes in the transverse direction). The via electrodes 15a and 15b (15) comprise
first and second via electrodes alternating at the same pitch (330 mm interval). The first via electrode 15 (hatched in the
drawing) passes through the electrode layer section and electrically connects with the first electrode layers 13a and 13b
(13) (hatched in the drawing), and is insulated from the second electrode layers 13 (solidly blackened in the drawing).
The second via electrode 15 (solidly blackened in the drawing) passes through the electrode layer section, electrically
connects with the second electrode layers, and is insulated from the first electrode layers. The electrode layer section
(111) is obtained by alternately layering the first and second electrode layers 13a serving as inner electrodes, twenty-
six first electrode layers 13a and twenty-five second electrode layers 13a in all, sandwiching ceramic layers 14 having
a thickness of about 5 mm. Accordingly, the electrode layer section (111) includes fifty-one layers of the ceramic layer
14 having a thickness of about 350 mm. The dielectric layer section (112) is structured by the thick portion (121) and the
conductor layers (122). The thick portion (121) is formed only from the ceramic layer 14, and has a thickness of 43 mm.
One conductor layer section (122) is 24 mm in thickness, and contains a capacitor structure portion (123) of 14 mm in
thickness. The capacitor structure portion (123) is obtained by sandwiching a ceramic layer 14 of about 10 mm in thickness
with the first electrode layer 13b serving as an inner electrode of about 2 mm in thickness and the second electrode layer
13b serving as an inner electrode of about 2 mm in thickness. Accordingly, the capacitor portion includes an inner
electrode on both sides of a ceramic layer (dielectric layer) of about 10 mm in thickness. Herein, the thickness of the
capacitor portion is a value calculated by adding the thickness of every inner electrode and the thickness of the ceramic
layers formed between the inner electrodes.

Example 4

[0091] In the multilayer ceramic capacitor of Example 3, the thick portion (121) is set to have a thickness of 74 mm to
prepare Example 4.

Example 5

[0092] In the multilayer ceramic capacitor of Example 3, one conductor layer section (122) has a thickness of 72 mm,
and contains a capacitor structure portion (123) of 62 mm in thickness to prepare Example 5. The capacitor portion (123)
is formed by alternately layering a first electrode layer 13b (three layers in all) of about 2 mm in thickness serving as an
inner electrode, and a second electrode layer 13b of about 2 mm in thickness serving as an inner electrode, sandwiching
a ceramic layer 14 of about 10 mm in thickness. That is, the capacitor structure portion includes an inner electrode on
both sides of five ceramic layers (dielectric layers) of about 10 mm in thickness Comparative Examples 1 to 8
[0093] The electrode layer section (111) similar to that of the multilayer ceramic capacitor of Examples 1 to 3 was
formed, and no inner electrode (conductor layer) was formed in the dielectric layer section (112). Multilayer ceramic
capacitors in which the dielectric layer section (112) having no inner electrode were prepared, having a thickness of 10
mm, 19 mm, 39 mm, 58 mm, 67 mm, 115 mm, and 170 mm, respectively.
[0094] For these samples, an inductance value L was measured in the following manner. The measurement device
that was used is an impedance analyzer of an automatic balance bridge type, connecting terminals of the measuring
device by abutting the surface layer electrodes of the multilayer ceramic capacitor to air coplanar microprobes. A ca-
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pacitance value C and the self-resonance frequency fo using a measurement frequency of 1 kHz was measured so as
to calculate an inductance value L using the following equation L = 1/(4 · π2 · fo2 · C).
[0095] Table 1 below shows the inductance values of the Examples and Comparative Examples. In Comparative
Examples 1 and 2 in which the dielectric layer section (112) had no inner electrode, and the first dielectric layer section
and the second dielectric layer section were both made thin, the electrode height difference of the inner electrodes was
not sufficiently compensated. This in turn caused insufficient bonding between the sheets in the layering process at the
time of sample manufacturing. Thus, it was impossible to manufacture samples having no structural defect. As to Com-
parative Examples 3 to 10, although the dielectric layer section (112) is capable of sufficiently absorbing the electrode
height difference, their inductance values were higher than those of Examples 1 to 3 having inner electrodes in the
dielectric layer section (112). Accordingly, in the invention the dielectric layer section (112) has sufficient thickness to
absorb the electrode height difference, and the via electrode portion that is not connected with inner electrodes is
shortened. As a result, a multilayer ceramic capacitor having a low inductance value was achieved. Moreover, in Com-
parative Examples 3 to 8 in which the thickness of the dielectric layer section (112) was 20 mm or thicker, the inductance
value tended to increase due to the longer via electrode. However, in Examples 1 to 3, despite a thicker dielectric layer
section (112), the inductance value was reduced. This is because the dielectric layer section (112) contained inner
electrodes, and the length of a via electrode not connected to an inner electrode was shortened.

Table 1

THICKNESS 
OF 

ELECTRODE 
LAYER 

SECTION 
(111)

THICKNESS 
OF DILECTRIC 

LAYER 
SECTION 

(112)

INNER ELECTRODE 
LAYER IN DIELECTRIC 

LAYER SECTION
INDUCTANCE VALUE

EXAMPLE 1 350mm 58mm
YES (4 INNER 

ELECTRODE LAYERS + 5 
DIELECTRIC LAYERS)

0.80pH

EXAMPLE 2 350mm 98mm
YES (4 INNER 

ELECTRODE LAYERS + 5 
DIELECTRIC LAYERS)

0.49pH

EXAMPLE 3 350mm 67mm

YES (2 INNER 
ELECTRODE LAYERS, 

DIELECTRIC LAYER 
SECTION INCLUDING 2 
DIELECTRIC LAYERS + 
43mm THICK PORTION)

1.11pH

EXAMPLE 4 350mm 98mm

YES (2 INNER 
ELECTRODE LAYERS, 

DIELECTRIC LAYER 
SECTION INCLUDING 2 
DIELECTRIC LAYERS + 
74mm THICK PORTION)

1.25pH

EXAMPLE 5 350mm 115mm

YES (6 INNER 
ELECTRODE LAYERS, 

DIELECTRIC LAYER 
SECTION INCLUDING 6 
DIELECTRIC LAYERS + 
43mm THICK PORTION)

0.83pH

COMPARISON 
EXAMPLE 1

350mm 10mm NO NOT-MANU-FACTURABLE

COMPARISON 
EXAMPLE 2

350mm 19mm NO NOT-MANU-FACTURABLE
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[0096] While the invention has been described in detail and with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes and modifications can be made therein without departing from
the spirit and scope thereof.
[0097] This application is based on Japanese Patent Application No. 2003-407351 filed December 5, 2003, incorpo-
rated herein by reference in its entirety.

Claims

1. A capacitor (10) comprising:

an electrode layer section (11, 111) comprising a plurality of layered inner electrodes (13a) facing each other
and sandwiching dielectric layers (14), and via electrodes (15a, 15b) formed in a direction normal to the planes
along which the inner electrodes (13a) are layered for passing current among the inner electrodes (13a), and
a dielectric layer section (12, 112) comprising a plurality of dielectric layers (14) provided over the electrode
layer section (11, 111) at an upper surface side (10a) of the capacitor,
wherein said dielectric layer section (12, 112) includes a plurality of inner electrodes (13b) with an equal interval
there between, said inner electrodes facing each other and sandwiching dielectric layers (14), the space between
the inner electrodes (13b) in the dielectric layer being wider than the space between the inner electrodes (13a)
in the electrode layer section (11, 111), and
the via electrodes (15a, 15b) electrically connect the inner electrodes (13b) in the dielectric layer section (12, 112).

2. The capacitor (10) as claimed in claim 1, wherein the space between the inner electrodes (13b) in the dielectric
layer section (12, 112) is twice to 20 times wider than the space between the inner electrodes (13a) in the electrode
layer section (11, 111).

3. The capacitor (10) as claimed in claim 1, comprising terminals (16) formed on a upper surface (10a) of the dielectric
layer section (12, 112) connected to corresponding via electrodes(15a,15b).

4. The capacitor (10) as claimed in claim 3, comprising terminals (17) formed on the surface (10b) of the electrode
layer section (11, 111) opposite the dielectric layer section (12, 112) connected to corresponding via electrodes
(15a, 15b).

5. A capacitor (10) as claimed in claim 1 equipped with a semiconductor element (30), the semiconductor element

(continued)

THICKNESS 
OF 

ELECTRODE 
LAYER 

SECTION 
(111)

THICKNESS 
OF DILECTRIC 

LAYER 
SECTION 

(112)

INNER ELECTRODE 
LAYER IN DIELECTRIC 

LAYER SECTION
INDUCTANCE VALUE

COMPARISON 
EXAMPLE 3

350mm 39mm NO 1.87pH

COMPARISON 
EXAMPLE 4

350mm 58mm NO 2.01pH

COMPARISON 
EXAMPLE 5

350mm 67mm NO 2.10pH

COMPARISON 
EXAMPLE 6

350mm 98mm NO 2.51 pH

COMPARISON 
EXAMPLE 7

350mm 115mm NO 2.81pH

COMPARISON 
EXAMPLE 8

350mm 170mm NO 4.15pH
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(30) being connected to a side of the dielectric layer section (12, 112) of the capacitor so as to pass current to the
via electrodes (15a, 15b)

6. A capacitor (10) as claimed in claim 1 integrated in a wiring board (50), and containing, on a side of the dielectric
layer section (12, 112), connecting with the wiring board (50) which includes a power line and a ground line, so as
to pass current to the via electrodes (15a, 15b).

7. A capacitor (10) as claimed in claim 1 integrated with a substrate (60), containing on a surface of the electrode layer
section (11, 111) away from the dielectric layer section (12, 112) connecting with the substrate (60), which includes
a power line and a ground line, so as to pass current to the via electrodes (15a, 15b).

8. A method of manufacturing a capacitor (10, 110) including an electrode layer section (11, 111) comprising a plurality
of layered inner electrodes (13) facing each other and sandwiching dielectric layers (14), and a dielectric layer
section (12, 112) comprising a plurality of layered dielectric layers (14) provided over the electrode layer section
(11, 111), and a via electrodes (15a, 15b) for passing current among the inner electrodes (13) formed in a direction
normal to the planes along which the inner electrodes (13) are layered, the method comprising:

a step (1) of forming the inner electrodes (13), which comprises alternately layering inner electrodes material
(24a, 24b) for a first electrode layer (24a) and a second electrode layer (24b) facing the first electrode layer
(24a) and sandwiching dielectric material (25a, 25b) forming the dielectric layer to obtain a first layered body
(22A) and alternately layering inner electrodes (13) material for a third electrode layer (24a) and a fourth electrode
layer (24b) facing the third electrode layer (24a) and sandwiching dielectric material (25a, 25b) forming the
dielectric layer having a thickness greater than that of the dielectric layer of the first layered body (22A) to obtain
a second layered body (22B) and the plurality of the inner electrodes included in said second layered body have
an equal interval there between, and then stacking and integrating the two layered bodies; and
a step (2) of forming, in the integrated first layer body (22A) and the second layer body (22B), first through holes
(26) passing through the first electrode layer (24a) in the first layered body (22A) and the third electrode layer
(24a) in the second layer body (22B) and second through holes (26) passing through the second electrode layer
(24b) in the first layer body (22A) and the fourth electrode layer (24b) in the second layer body (22B), and filling
a conductive paste in each of the through holes (26).

9. The method as claimed in claim 8, wherein
the step (1) includes:

a step (1a) of first forming either the first layer body (22A) or the second layer body (22B), and
a step (1b) of integrating the first layer body (22A) and the second layer body (22B) by forming the other of the
first layer body (22A) and second layer body (22B) so as to be stacked upon the previously-formed layer body.

10. The method as claimed in claim 9, wherein
in the step (1b),
when the other of the first layer body (22A) and second layer body (22B) is formed so as to be stacked on the
previously-formed layer body, the dielectric material (25a, 25b) for forming the other of the first layer body (22A)
and second layer body (22B) is sequentially layered on the previously-formed layer body.

11. A method of manufacturing a capacitor (10, 110) including an electrode layer section (11, 111) comprising a plurality
of layered inner electrodes (13) facing each other and sandwiching dielectric layers (14), and a dielectric layer
section (12, 112) stacked on the electrode layer section (11, 111) and comprising a plurality of layered dielectric
layers (14), and a via electrodes (15a, 15b) for passing current among the inner electrodes (13) formed in a direction
normal to the planes along which the inner electrodes (13) are layered, the method comprising:

a step (1) of first forming either a first layer body (22A) serving as the electrode layer section (11, 111) or a
second layer body (22B) serving as the dielectric layer section (12, 112), and
a step (2) of integrating the first layer body (22A) and the second layer body (22B) by forming the other of the
first layer body (22A) and second layer body (22B) upon the previously-formed layer body, wherein
the first layer body (22A) is formed by alternately layering an inner electrodes (13) formation material forming
a first electrode layer (24a) and a second electrode layer (24b) facing the first electrode layer (24a) and sand-
wiching a dielectric material (25a, 25b) forming the dielectric layer, and in the resulting layer body forming first
layer body (22A) first through holes (26) passing through the first electrode layer (24a) and first layer body (22A)
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second through holes (26) passing through the second electrode layer (24b) and filling a conductive paste into
the first layer body (22A) through holes (26)
the second layer body (22B) is formed by layering inner electrodes (13) formation material forming a third
electrode layer (24a) and a fourth electrode layer (24b) sandwiching a dielectric material (25a, 25b) forming a
dielectric layer having a thickness greater than the space between the first and second electrodes in the first
layer body (22A) and the plurality of the inner electrodes included in said second layered body have an equal
interval there between, and in the resulting layer body forming second layer body (22B) first through holes (26)
passing through the third electrode layer (24a) and second layer body (22B) second through holes (26) passing
through the fourth electrode layer (24b), overlaying the second layer body (22B) through hole passing through
the third electrode layer (24a) on the first layer body (22A) through hole passing through the first electrode layer
(24a) , overlaying the second layer body (22B) through hole passing through the fourth electrode layer (24b)
on the first layer body (22A) through hole passing through the second electrode layer (24b) , and filling a
conductive paste into the second layer body (22B) through holes (26), and
the step (2) includes sequentially layering the dielectric material (25a, 25b) for forming the other of the first layer
body (22A) and second layer body (22B) on the previously-formed layer body, wherein the previously-formed
layer body through hole has already been formed and filled with the conductive paste, for forming the other of
the first layer body (22A) and second layer body (22B) upon the previously-formed layer body.

12. A method of manufacturing a capacitor (10, 110) including an electrode layer section (11, 111) comprising a plurality
of layered inner electrodes (13) facing each other and sandwiching dielectric layers (14), a dielectric layer section
(12, 112) overlaying the electrode layer section (11, 111) and comprising a plurality of layered dielectric layers (14)
and a via electrodes (15a, 15b) formed in a direction normal to the planes along which the inner electrodes (13) are
layered electrically connecting the inner electrodes (13), the method comprising:

a step (1) of forming a first layer body (22A) which is the electrode layer section (11, 111) and a second layer
body (22B) which is the dielectric layer section (12, 112), and
a step (2) of integrating the first and second layer bodies, wherein
in the first layer body (22A) formed in the step (1), inner electrodes (13) formation material for a first electrode
layer (24a) and a second electrode layer (24b) facing the first electrode layer (24a) is alternately layered,
sandwiching a dielectric material (25a, 25b) forming the dielectric layer, and first layer body (22A) first through
holes (26) are formed to pass through the first electrode layer (24a) and first layer body (22A) second through
holes (26) are formed to pass through the second electrode layer (24b) in the resulting first layer body (22A),
in the second layer body (22B) formed in the step (1), inner electrodes (13) formation material for a third electrode
layer (24a) and a fourth electrode layer (24b) is layered, sandwiching dielectric material (25a, 25b) forming a
dielectric layer having a thickness greater than the space between the inner electrodes (13) in the first layer
body (22A) and the plurality of the inner electrodes included in said second layered body have an equal interval
there between, and second layer body (22B) first through holes (26) are formed to pass through the third
electrode layer (24a) and second layer body (22B) second through holes (26) are formed to pass through the
fourth electrode layer (24b) in the resulting second layer body (22B), and the second layer body (22) through
hole passing through the third electrode layer (24a) is overlaid on the first layer body (22A) through hole passing
through the first electrode layer (24a) and the second layer body (22B) through hole passing through the fourth
electrode layer (24b) is overlaid on the first layer body (22A) through hole passing through the second electrode
layer (24b), and
in the step (2),
when integrating the first and second layer bodies, the second layer body (22B) through hole passing through
the third electrode layer (24a) is overlaid on the first layer body (22A) through hole passing through the first
electrode layer (24a), and the second layer through hole passing through the fourth electrode layer (24b) is
overlaid on the first layer body (22A) second through hole passing through the second electrode layer (24b) .

13. The method as claimed in claim 9, wherein in the step (1), when forming the first layer body (22A) and the second
layer body (22B) the layer bodies are each formed with a conductive paste filled in the first layer through holes (26)
and the second layer through holes (26).

Patentansprüche

1. Kondensator (10), umfassend:
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einen Elektrodenschichtabschnitt (11, 111) mit mehreren geschichteten Innenelektroden (13a), die einander
zugewandt sind und dielektrische Schichten (14) sandwichartig einschließen, und mit Durchkontaktierungse-
lektroden (15a, 15b), die in einer Richtung senkrecht zu den Ebenen ausgebildet sind, entlang welcher die
Innenelektroden (13a) geschichtet sind, zum Leiten von Strom unter den Innenelektroden (13a) und
einen dielektrischen Schichtabschnitt (12, 112) mit mehreren dielektrischen Schichten (14), der über dem Elek-
trodenschichtabschnitt (11, 111) an einer Seite (10a) der oberen Fläche des Kondensators vorgesehen ist,
wobei der dielektrische Schichtabschnitt (12, 112) mehrere Innenelektroden (13b) mit einem gleichen Intervall
dazwischen umfasst, wobei die Innenelektroden einander zugewandt sind und dielektrische Schichten (14)
sandwichartig einschließen, wobei der Raum zwischen den Innenelektroden (13b) in der dielektrischen Schicht
breiter als der Raum zwischen den Innenelektroden (13a) in dem Elektrodenschichtabschnitt (11, 111) ist, und
die Durchkontaktierungselektroden (15a, 15b) die Innenelektroden (13b) in dem dielektrischen Schichtabschnitt
(12, 112) elektrisch verbinden.

2. Kondensator (10) nach Anspruch 1, wobei der Raum zwischen den Innenelektroden (13b) in dem dielektrischen
Schichtabschnitt (12, 112) zweimal bis zwanzigmal breiter als der Raum zwischen den Innenelektroden (13a) in
dem Elektrodenschichtabschnitt (11, 111) ist.

3. Kondensator (10) nach Anspruch 1, welcher Anschlüsse (16) umfasst, die an einer oberen Fläche (10a) des die-
lektrischen Schichtabschnitts (12, 112), die mit entsprechenden Durchkontaktierungselektroden (15a, 15b) verbun-
den ist, ausgebildet sind.

4. Kondensator (10) nach Anspruch 3, welcher Anschlüsse (17) umfasst, die an der Fläche (10b) des Elektroden-
schichtabschnitts (11, 111) gegenüber dem dielektrischen Schichtabschnitt (12, 112), die mit Durchkontaktierungs-
elektroden (15a, 15b) verbunden ist, ausgebildet sind.

5. Kondensator (10) nach Anspruch 1, welcher mit einem Halbleiterelement (30) ausgestattet ist, wobei das Halblei-
terelement (30) mit einer Seite des dielektrischen Schichtabschnitts (12, 112) des Kondensators verbunden ist, um
Strom zu den Durchkontaktierungselektroden (15a, 15b) zu leiten.

6. Kondensator (10) nach Anspruch 1, welcher in einer Verdrahtungsplatine (50) integriert ist und an einer Seite des
dielektrischen Schichtabschnitts (12, 112), eine Verbindung mit der Verdrahtungsplatine (50) enthält, welche eine
Stromleitung und eine Masseleitung umfasst, um Strom zu den Durchkontaktierungselektroden (15a, 15b) zu leiten.

7. Kondensator (10) nach Anspruch 1, der mit einem Substrat (60) integriert ist, welcher an einer Fläche des Elektro-
denschichtabschnitts (11, 111) weg von dem dielektrischen Schichtabschnitt (12, 112) eine Verbindung mit dem
Substrat (60) enthält, welche eine Stromleitung und eine Masseleitung umfasst, um Strom zu den Durchkontaktie-
rungselektroden (15a, 15b) zu leiten.

8. Verfahren zum Herstellen eines Kondensators (10, 110), welcher umfasst:

einen Elektrodenschichtabschnitt (11, 111) mit mehreren geschichteten Innenelektroden (13), die einander
zugewandt sind und dielektrische Schichten (14) sandwichartig einschließen, und einen dielektrischen Schicht-
abschnitt (12, 112) mit mehreren geschichteten dielektrischen Schichten (14), der über dem Elektrodenschicht-
abschnitt (11, 111) vorgesehen ist, und
Durchkontaktierungselektroden (15a, 15b) zum Leiten von Strom unter den Innenelektroden (13), die in einer
Richtung senkrecht zu den Ebenen ausgebildet sind, entlang welcher die Innenelektroden (13) geschichtet sind,

wobei das Verfahren umfasst:

einen Schritt (1) des Ausbildens der Innenelektroden (13), welcher umfasst: abwechselndes Schichten von
Innenelektrodenmaterial (24a, 24b) für eine erste Elektrodenschicht (24a) und eine der ersten Elektrodenschicht
(24a) zugewandte zweite Elektrodenschicht (24b) und sandwichartiges Einschließen von dielektrischem Ma-
terial (25a, 25b), welches die dielektrische Schicht bildet, um einen ersten geschichteten Körper (22A) zu
erhalten, und abwechselndes Schichten von Material für Innenelektroden (13) für eine dritte Elektrodenschicht
(24a) und eine der dritten Elektrodenschicht (24a) zugewandte vierte Elektrodenschicht (24b) und sandwichar-
tiges Einschließen von dielektrischem Material (25a, 25b), welches die dielektrische Schicht mit einer Dicke
von mehr als der der dielektrischen Schicht des ersten geschichteten Körpers (22A) bildet, um einen zweiten
geschichteten Körper (22B) zu erhalten, und die in dem zweiten geschichteten Körper enthaltenen mehreren
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Innenelektroden weisen dazwischen einen gleichen Abstand auf, und dann Stapeln und Integrieren der zwei
geschichteten Körper; und
einen Schritt (2) des Ausbildens in dem integrierten ersten Schichtkörper (22A) und dem zweiten Schichtkörper
(22b) von ersten Durchgangslöchern (26), die durch die erste Elektrodenschicht (24a) in dem ersten geschich-
teten Körper (22A) und die dritte Elektrodenschicht (24a) in dem zweiten Schichtkörper (22B) treten, und von
zweiten Durchgangslöchern (26), die durch die zweite Elektrodenschicht (24b) in dem ersten Schichtkörper
(22A) und die vierte Elektrodenschicht (24b) in dem zweiten Schichtkörper (22B) treten, und des Füllens einer
leitenden Paste in jedes der Durchgangslöcher (26).

9. Verfahren nach Anspruch 8, wobei der Schritt (1) umfasst:

einen Schritt (1 a) zuerst des Ausbildens entweder des ersten Schichtkörpers (22A) oder des zweiten Schicht-
körpers (22B) und
einen Schritt (1 b) des Integrierens des ersten Schichtkörpers (22A) und des zweiten Schichtkörpers (22B)
durch Ausbilden des anderen von erstem Schichtkörper (22A) und zweitem Schichtkörper (22B), um auf dem
zuvor ausgebildeten Schichtkörper gestapelt zu werden.

10. Verfahren nach Anspruch 9, wobei in dem Schritt (1 b), wenn der andere von erstem Schichtkörper (22A) und
zweitem Schichtkörper (22B) ausgebildet ist, um auf dem zuvor ausgebildeten Schichtkörper gestapelt zu werden,
das dielektrische Material (25a, 25b) zum Ausbilden des anderen von erstem Schichtkörper (22A) und zweitem
Schichtkörper (22B) in Folge auf dem zuvor ausgebildeten Schichtkörper geschichtet wird.

11. Verfahren zum Herstellen eines Kondensators (10, 110) mit einem Elektrodenschichtabschnitt (11, 111), welcher
mehrere geschichtete Innenelektroden (13), die einander zugewandt sind und dielektrische Schichten (14) sand-
wichartig einschließen, umfasst, und
einem dielektrischen Schichtabschnitt (12, 112), der auf dem Elektrodenschichtabschnitt (11, 111) gestapelt ist und
mehrere geschichtete dielektrische Schichten (14) umfasst, und
Durchkontaktierungselektroden (15a, 15b) zum Leiten von Strom unter den Innenelektroden (13), die in einer Rich-
tung senkrecht zu den Ebenen ausgebildet sind, entlang welcher die Innenelektroden (13) geschichtet sind, wobei
das Verfahren umfasst:

einen Schritt (1) zunächst des Ausbildens entweder eines ersten Schichtkörpers (22A), der als der Elektroden-
schichtabschnitt (11, 111) dient, oder eines zweiten Schichtkörpers (22B), der als der dielektrische Schichtab-
schnitt (12, 112) dient, und
einen Schritt (2) des Integrierens des ersten Schichtkörpers (22A) und des zweiten Schichtkörpers (22B) durch
Ausbilden des anderen von erstem Schichtkörper (22A) und zweitem Schichtkörper (22B) auf dem zuvor aus-
gebildeten Schichtkörper, wobei
der erste Schichtkörper (22A) gebildet wird durch abwechselndes Schichten eines Ausbildungsmaterials für
Innenelektroden (13), welches eine erste Elektrodenschicht (24a) und eine der ersten Elektrodenschicht (24a)
zugewandte zweite Elektrodenschicht (24b) bildet und ein dielektrisches Material (25a, 25b), welches die die-
lektrische Schicht bildet, sandwichartig einschließt, und in dem sich ergebenden Schichtkörper Ausbilden von
ersten Durchgangslöchern (26) des ersten Schichtkörpers (22A), die durch die erste Elektrodenschicht (24a)
treten, und von zweiten Durchgangslöchern (26) des ersten Schichtkörpers (22A), die durch die zweite Elek-
trodenschicht (24b) treten, und Füllen einer leitenden Paste in die Durchgangslöcher (26) des ersten Schicht-
körpers (22A),
der zweite Schichtkörper (22B) gebildet wird durch Schichten eines Bildungsmaterials für Innenelektroden (13),
welches eine dritte Elektrodenschicht (24a) und eine vierte Elektrodenschicht (24b) bildet, die ein dielektrisches
Material (25a, 25b) sandwichartig einschließen, welches eine dielektrische Schicht mit einer Dicke bildet, die
größer als der Raum zwischen den ersten und zweiten Elektroden in dem ersten Schichtkörper (22A) ist, und
die mehreren Innenelektroden, die in dem zweiten geschichteten Körper enthalten sind, dazwischen einen
gleichen Abstand aufweisen, und in dem sich ergebenden Schichtkörper Ausbilden von ersten Durchgangslö-
chern (26) des zweiten Schichtkörpers (22B), die durch die dritte Elektrodenschicht (24a) treten, und von zweiten
Durchgangslöchern (26) des zweiten Schichtkörpers (22B), die durch die vierte Elektrodenschicht (24b) treten,
Legen des durch die dritte Elektrodenschicht (24a) tretenden Durchgangslochs des zweiten Schichtkörpers
(22B) über das durch die erste Elektrodenschicht (24a) tretende Durchgangsloch des ersten Schichtkörpers
(22A), Legen des durch die vierte Elektrodenschicht (24b) tretenden Durchgangslochs des zweiten Schichtkör-
pers (22B) über das durch die zweite Elektrodenschicht (24b) tretenden Durchgangsloch des ersten Schicht-
körpers (22A) und Füllen einer leitenden Paste in die Durchgangslöcher (26) des zweiten Schichtkörpers (22B),
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und
der Schritt (2) das aufeinanderfolgende Schichten des dielektrischen Materials (25a, 25b) zum Ausbilden des
anderen von erstem Schichtkörper (22A) und zweitem Schichtkörper (22B) auf dem zuvor ausgebildeten Schicht-
körper umfasst, wobei das Durchgangsloch des zuvor ausgebildeten Schichtkörpers bereits ausgebildet und
mit der leitenden Paste gefüllt ist, zum Ausbilden des anderen von erstem Schichtkörper (22A) und zweitem
Schichtkörper (22B) auf dem zuvor ausgebildeten Schichtkörper.

12. Verfahren zum Herstellen eines Kondensators (10, 110) mit einem Elektrodenschichtabschnitt (11, 111), welcher
mehrere geschichtete Innenelektroden (13), die einander zugewandt sind und dielektrische Schichten (14) sand-
wichartig einschließen, umfasst, einem dielektrischen Schichtabschnitt (12, 112), welcher über dem Elektroden-
schichtabschnitt (11, 111) liegt und mehrere geschichtete dielektrische Schichten (14) umfasst, und Durchkontak-
tierungselektroden (15a, 15b), die in einer Richtung senkrecht zu den Ebenen ausgebildet sind, entlang welcher
die Innenelektroden (13) geschichtet sind, die die Innenelektroden (13) elektrisch verbinden, wobei das Verfahren
umfasst:

einen Schritt (1) des Ausbildens eines ersten Schichtkörpers (22A), der der Elektrodenschichtabschnitt (11,
111) ist, und eines zweiten Schichtkörpers (22B), der der dielektrische Schichtabschnitt (12, 112) ist, und
einen Schritt (2) des Integrierens des ersten und des zweiten Schichtkörpers, wobei
in dem in Schritt (1) ausgebildeten ersten Schichtkörper (22A) ein Ausbildungsmaterial für Innenelektroden (13)
für eine erste Elektrodenschicht (24a) und eine der ersten Elektrodenschicht (24a) zugewandte zweite Elektro-
denschicht (24b) abwechselnd geschichtet ist, wobei ein die dielektrische Schicht bildendes dielektrisches
Material (25a, 25b) sandwichartig eingeschlossen wird, und erste Durchgangslöcher (26) des ersten Schicht-
körpers (22A) so ausgebildet sind, dass sie durch die erste Elektrodenschicht (24a) treten, und zweite Durch-
gangslöcher (26) des ersten Schichtkörpers (22A) so ausgebildet sind, dass sie durch die zweite Elektroden-
schicht (24b) in dem sich ergebenden ersten Schichtkörper (22A) treten,
in dem in Schritt (1) gebildeten zweiten Schichtkörper (22B) ein Ausbildungsmaterial für dritte Innenelektroden
(13) für eine dritte Elektrodenschicht (24a) und eine vierte Elektrodenschicht (24b) geschichtet ist, wobei die-
lektrisches Material (25a, 25b), das eine dielektrische Schicht mit einer Dicke bildet, die größer als der Raum
zwischen den Innenelektroden (13) in dem ersten Schichtkörper (22A) ist, sandwichartig eingeschlossen ist,
und die mehreren Innenelektroden, die in dem zweiten Schichtkörper enthalten sind, dazwischen einen gleichen
Abstand aufweisen, und erste Durchgangslöcher (26) des zweiten Schichtkörpers (22B) so ausgebildet sind,
dass sie durch die dritte Elektrodenschicht (24a) treten, und zweite Durchgangslöcher (26) des zweiten Schicht-
körpers (22B) so ausgebildet sind, dass sie durch die vierte Elektrodenschicht (24b) in dem sich ergebenden
zweiten Schichtkörper (22B) treten, und das Durchgangsloch des zweiten Schichtkörpers (22), das durch die
dritte Elektrodenschicht (24a) tritt, über das Durchgangsloch des ersten Schichtkörpers (22A), das durch die
ersten Elektrodenschicht (24a) tritt, gelegt ist und das Durchgangsloch des zweiten Schichtkörpers (22B), das
durch die vierte Elektrodenschicht (24b) tritt, über das Durchgangsloch des ersten Schichtkörpers (22A), das
durch die zweite Elektrodenschicht (24b) tritt, gelegt ist, und
in dem Schritt (2)
bei Integrieren des ersten und des zweiten Schichtkörpers das Durchgangsloch des zweiten Schichtkörpers
(22B), das durch die dritte Elektrodenschicht (24a) tritt, über das Durchgangsloch des ersten Schichtkörpers
(22A), das durch die erste Elektrodenschicht (24a) tritt, gelegt ist und das Durchgangsloch der zweiten Schicht,
das durch die vierte Elektrodenschicht (24b) tritt, über das zweite Durchgangsloch des ersten Schichtkörpers
(22A), das durch die zweite Elektrodenschicht (24b) tritt, gelegt ist.

13. Verfahren nach Anspruch 9, wobei
in dem Schritt (1)
bei Ausbilden des ersten Schichtkörpers (22A) und des zweiten Schichtkörpers (22B) die Schichtkörper jeweils mit
einer in die Durchgangslöcher (26) der ersten Schicht und die Durchgangslöcher (26) der zweiten Schicht gefüllten
Paste ausgebildet sind.

Revendications

1. Condensateur (10) comprenant :

une section de couches d’électrodes (11, 111) comprenant une pluralité d’électrodes intérieures (13a) disposées
en couches se faisant face et prenant en sandwich des couches diélectriques (14), et des électrodes d’inter-
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connexion (15a, 15b) formées dans une direction perpendiculaire aux plans le long desquels les électrodes
intérieures (13a) sont disposées en couches pour faire passer un courant dans les électrodes intérieures (13a), et
une section de couches diélectriques (12, 112) comprenant une pluralité de couches diélectriques (14), prévue
sur la section de couches d’électrodes (11, 111) sur un côté de surface supérieure (10a) du condensateur,
dans lequel ladite section de couches diélectriques (12, 112) comporte une pluralité d’électrodes intérieures
(13b) avec un intervalle égal entre elles, lesdites électrodes intérieures se faisant face et prenant en sandwich
des couches diélectriques (14), l’espace entre les électrodes intérieures (13b) dans la couche diélectrique est
plus grand que l’espace entre les électrodes intérieures (13a) dans la section de couches d’électrodes (11,
111), et les électrodes d’interconnexion (15a, 15b) connectent électriquement les électrodes intérieures (13b)
dans la section de couches diélectriques (12, 112).

2. Condensateur (10) selon la revendication 1, dans lequel
l’espace entre les électrodes intérieures (13b) dans la section de couches diélectriques (12, 112) est deux fois à
20 fois plus grand que l’espace entre les électrodes intérieures (13a) dans la section de couches d’électrodes (11,
111).

3. Condensateur (10) selon la revendication 1, comprenant des bornes (16) formées sur une surface supérieure (10a)
de la section de couches diélectriques (12, 112), connectées à des électrodes d’interconnexion (15a, 15b) corres-
pondantes.

4. Condensateur (10) selon la revendication 3, comprenant des bornes (17) formées sur la surface (10b) de la section
de couches d’électrodes (11, 111) opposée à la section de couches diélectriques (12, 112), connectées à des
électrodes d’interconnexion (15a, 15b) correspondantes.

5. Condensateur (10) selon la revendication 1, équipé d’un élément semi-conducteur (30), l’élément semi-conducteur
(30) étant connecté à un côté de la section de couches diélectriques (12, 112) du condensateur de manière à faire
passer un courant vers les électrodes d’interconnexion (15a, 15b).

6. Condensateur (10) selon la revendication 1, intégré dans une carte de circuit imprimé (50), et contenant, sur un
côté de la section de couches diélectriques (12, 112), une connexion avec la carte de circuit imprimé (50) qui
comporte une ligne de conduction du courant et une ligne de terre, de manière à faire passer un courant vers les
électrodes d’interconnexion (15a, 15b).

7. Condensateur (10) selon la revendication 1, intégré à un substrat (60), contenant, sur une surface de la section de
couches d’électrodes (11, 111) opposée à la section de couches diélectriques (12, 112), une connexion avec le
substrat (60) qui comporte une ligne de conduction du courant et une ligne de terre, de manière à faire passer un
courant vers les électrodes d’interconnexion (15a, 15b).

8. Procédé de fabrication d’un condensateur (10, 110) comportant une section de couches d’électrodes (11, 111)
comprenant une pluralité d’électrodes intérieures (13) disposées en couches, se faisant face et prenant en sandwich
des couches diélectriques (14), et une section de couches diélectriques (12, 112) comprenant une pluralité de
couches diélectriques (14) disposées en couches, prévue sur la section de couches d’électrodes (11, 111), et des
électrodes d’interconnexion (15a, 15b) destinées à faire passer un courant dans les électrodes intérieures (13),
formées dans une direction perpendiculaire aux plans le long desquels les électrodes intérieures (13) sont disposées
en couches, le procédé comprenant :

une étape (1) consistant à former les électrodes intérieures (13), qui comprend, en alternance, la disposition
en couches de matériau d’électrodes intérieures (24a, 24b) pour une première couche d’électrodes (24a) et
une deuxième couche d’électrodes (24b) faisant face à la première couche d’électrodes (24a) et la prise en
sandwich de matériau diélectrique (25a, 25b) formant la couche diélectrique afin d’obtenir un premier corps de
couches (22A) et, en alternance, la disposition en couches de matériau d’électrodes intérieures (13) pour une
troisième couche d’électrodes (24a) et une quatrième couche d’électrodes (24b) faisant face à la troisième
couche d’électrodes (24a) et la prise en sandwich de matériau diélectrique (25a, 25b) formant la couche dié-
lectrique qui possède une épaisseur supérieure à celle de la couche diélectrique du premier corps de couches
(22A) afin d’obtenir un second corps de couches (22B) et la pluralité des électrodes intérieures comprises dans
ledit second corps de couches ayant un intervalle égal entre elles, et puis empiler et intégrer les deux corps de
couches ; et
une étape (2) consistant à former, dans le premier corps de couches (22A) intégré et le second corps de couches
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(22B), des premiers trous traversants (26) passant à travers la première couche d’électrodes (24a) dans le
premier corps de couches (22A) et la troisième couche d’électrodes (24a) dans le second corps de couches
(22B) et des seconds trous traversants (26) passant à travers la deuxième couche d’électrodes (24b) dans le
premier corps de couches (22A) et la quatrième couche d’électrodes (24b) dans le second corps de couches
(22B), et remplir une pâte conductrice dans chacun des trous traversants (26).

9. Procédé selon la revendication 8, dans lequel
l’étape (1) comporte :

une étape (1 a) consistant à former d’abord le premier corps de couches (22A) ou le second corps de couches
(22B), et
une étape (1 b) consistant à intégrer le premier corps de couches (22A) et le second corps de couches (22B)
l’un à l’autre en formant l’autre corps de couche, le premier (22A) ou le second (22B), de manière à ce qu’il soit
placé sur le corps de couches précédemment formé.

10. Procédé selon la revendication 9, dans lequel
dans l’étape (1 b), quand l’autre corps de couches, le premier (22A) ou le second (22B), est formé de manière à ce
qu’il soit placé sur le corps de couches précédemment formé, le matériau diélectrique (25a, 25b) destiné à former
l’autre corps de couches, le premier (22A) ou le second (22B), est disposé en couches de manière séquentielle sur
le corps de couches précédemment formé.

11. Procédé de fabrication d’un condensateur (10, 110) comportant une section de couches d’électrodes (11, 111)
comprenant une pluralité d’électrodes intérieures (13) disposées en couches, se faisant face et prenant en sandwich
des couches diélectriques (14), et
une section de couches diélectriques (12, 112) placée sur la section de couches d’électrodes (11, 111) et comprenant
une pluralité de couches diélectriques (14) disposées en couches, et
des électrodes d’interconnexion (15a, 15b) destinées à faire passer un courant dans les électrodes intérieures (13),
formées dans une direction perpendiculaire aux plans le long desquels les électrodes intérieures (13) sont disposées
en couches, le procédé comprenant :

une étape (1) consistant à former d’abord un premier corps de couches (22A) faisant office de section de
couches d’électrodes (11, 111) ou un second corps de couches (22B) faisant office de section de couches
diélectriques (12, 112), et
une étape (2) consistant à intégrer le premier corps de couches (22A) et le second corps de couches (22B) l’un
à l’autre en formant l’autre corps de couche, le premier (22A) ou le second (22B), sur le corps de couches
précédemment formé, dans lequel
le premier corps de couches (22A) est formé en, en alternance, disposant en couches un matériau de formation
d’électrodes intérieures (13) formant une première couche d’électrodes (24a) et une deuxième couche d’élec-
trodes (24b) faisant face à la première couche d’électrodes (24a) et prenant en sandwich un matériau diélectrique
(25a, 25b) formant la couche diélectrique, et dans le corps de couches obtenu en formant des premiers trous
traversants (26) de premier corps de couches (22A) passant à travers la première couche d’électrodes (24a)
et des seconds trous traversants (26) de premier corps de couches (22A) passant à travers la deuxième couche
d’électrodes (24b) et en remplissant une pâte conductrice dans les trous traversants (26) de premier corps de
couches (22A),
le second corps de couches (22B) est formé en disposant en couches un matériau de formation d’électrodes
intérieures (13) formant une troisième couche d’électrodes (24a) et une quatrième couche d’électrodes (24b)
prenant en sandwich un matériau diélectrique (25a, 25b) formant une couche diélectrique qui possède une
épaisseur supérieure à celle de l’espace entre les premières et secondes électrodes dans le premier corps de
couches (22A) et la pluralité d’électrodes intérieures comprises dans ledit second corps de couches présentant
un intervalle égal entre elles, et dans le corps de couches obtenu, en formant des premiers trous traversants
(26) de second corps de couches (22B) passant à travers la troisième couche d’électrodes (24a) et des seconds
trous traversants (26) de second corps de couches (22B) passant à travers la quatrième couche d’électrodes
(24b), superposant le trou traversant de second corps de couches (22B) passant à travers la troisième couche
d’électrodes (24a) sur le trou traversant du premier corps de couches (22A) passant à travers la première
couche d’électrodes (24a), superposant le trou traversant de second corps de couches (22B) passant à travers
la quatrième couche d’électrodes (24b) sur le trou traversant de premier corps de couches (22A) passant à
travers la deuxième couche d’électrodes (24b), et remplissant une pâte conductrice dans les trous traversants
(26) du second corps de couches (22B), et
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l’étape (2) comporte la disposition en couches de manière séquentielle de matériau diélectrique (25a, 25b) pour
former l’autre corps de couches, le premier (22A) ou le second (22B), sur le corps de couches précédemment
formé, dans lequel le trou traversant de corps de couches précédemment formé a déjà été formé et rempli de
la pâte conductrice, pour former l’autre corps de couches, le premier (22A) ou le second (22B), sur le corps de
couches précédemment formé.

12. Procédé de fabrication d’un condensateur (10, 110) comportant une section de couches d’électrodes (11, 111)
comprenant une pluralité d’électrodes intérieures (13) disposées en couches, se faisant face et prenant en sandwich
des couches diélectriques (14), une section de couches diélectriques (12, 112) recouvrant la section de couches
d’électrodes (11, 111) et comprenant une pluralité de couches diélectriques (14) disposées en couches, et des
électrodes d’interconnexion (15a, 15b) formées dans une direction perpendiculaire aux plans le long desquels les
électrodes intérieures (13) sont disposées en couches, connectant électriquement les électrodes intérieures (13),
le procédé comprenant :

une étape (1) consistant à former un premier corps de couches (22A) qui est la section de couches d’électrodes
(11, 111) et un second corps de couches (22B) qui est la section de couches diélectriques (12, 112), et
une étape (2) consistant à intégrer le premier et le second corps de couches l’un à l’autre, dans lequel
dans le premier corps de couches (22A) formé dans l’étape (1), du matériau de formation d’électrodes intérieures
(13) pour une première couche d’électrodes (24a) et une deuxième couche d’électrodes (24b) faisant face à la
première couche d’électrodes (24a) est disposé en couches en alternance, prenant en sandwich un matériau
diélectrique (25a, 25b) formant la couche diélectrique, et des premiers trous traversants (26) de premier corps
de couches (22A) sont formés pour passer à travers la première couche d’électrodes (24a) et des seconds
trous traversants (26) de premier corps de couches (22A) sont formés pour passer à travers la deuxième couche
d’électrodes (24b) dans le premier corps de couches (22A) obtenu, dans le second corps de couches (22B)
formé dans l’étape (1), du matériau de formation d’électrodes intérieures (13) pour une troisième couche d’élec-
trodes (24a) et une quatrième couche d’électrodes (24b) est disposé en couches, prenant en sandwich du
matériau diélectrique (25a, 25b) formant une couche diélectrique qui possède une épaisseur supérieure à
l’espace entre les électrodes intérieures (13) dans le premier corps de couches (22A) et la pluralité des électrodes
intérieures comprises dans ledit second corps de couches présentent un intervalle égal entre elles, et des
premiers trous traversants (26) de second corps de couches (22B) sont formés pour passer à travers la troisième
couche d’électrodes (24a) et des seconds trous traversants (26) de second corps de couches (22B) sont formés
pour passer à travers la quatrième couche d’électrodes (24b) dans le second corps de couches (22B) obtenu,
et le trou traversant de second corps de couches (22) passant à travers la troisième couche d’électrodes (24a)
est superposé sur le trou traversant de premier corps de couches (22A) passant à travers la première couche
d’électrodes (24a), et le trou traversant de second corps de couches (22B) passant à travers la quatrième
couche d’électrodes (24b) est superposé sur le trou traversant de premier corps de couches (22A) passant à
travers la deuxième couche d’électrodes (24b), et
dans l’étape (2),
quand le premier et le second corps de couches sont intégrés l’un à l’autre, le trou traversant de second corps
de couches (22B) passant à travers la troisième couche d’électrodes (24a) est superposé sur le trou traversant
de premier corps de couches (22A) passant à travers la première couche d’électrodes (24a), et le trou traversant
de seconde couche passant à travers la quatrième couche d’électrodes (24b) est superposé sur le second trou
traversant de premier corps de couches (22A) passant à travers la deuxième couche d’électrodes (24b).

13. Procédé selon la revendication 9, dans lequel
dans l’étape (1),
lors de la formation du premier corps de couches (22A) et du second corps de couches (22B), les corps de couches
sont formés chacun avec une pâte conductrice remplie dans les trous traversants (26) de première couche et les
trous traversants (26) de seconde couche.
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